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(54) OPTICAL AMPLIFIER, OPTICAL AMPLIFYING TRANSMISSION CHANNEL AND OPTICAL 
TRANSMISSION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stimulate a more distant 
EDF. 

SOLUTION: An optical transmitting device 10 outputs 
signal light in 1,550 nm range to an optical fiber 
transmission channel 12. The optical fiber transmission 
channel 12 comprises a plurality of optical fibers 16, 18, 
20, 22 and 24 connected in series. The optical fibers 18 
and 22 are optical amplifying fibers to which erbium is 
added. Pump light sources 26 and 28 generate pump 
light of the wavelength shorter than the pump 
wavelength of the optical amplifying fibers 16 and 18 by 
Raman Stokes shift wavelength in the optical fibers 16 
and 24. The output lights of the pump light sources 26 
and 28 are applied to the optical fibers 1 6 and 24 
through optical coupler 30 and 32, respectively. The 
optical fibers 16 and 24 generates laser oscillating light 
of primary Stokes light by the stimulated Raman 
scattering by high power pump light from the pump light 
sources 26 and 28. The laser oscillating wavelength of 
the primary Stokes light is controlled by reflectors 34 and 36. 
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The laser oscillating light is 
inputted to the optical amplifying fibers 18 and 22 as pump light, and thereby the optical 
amplifying fibers 18 and 22 amplify the signal light. 
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Snfc3fcit«7r-f ATT**. 3t7 r-f Al 6, 2 4 
tt. m^Jt^GlSf 5t*C, 3tt«l«7T-f Al 8, 2 
2 ©#>:/# (iSSApb) *R£-r*3t:7r-f A*»s 
AS. 3tt7r-f A2 0»4» Jttit«7r-f Al 8. 22© 
IWlC*oT, #*«7r-fAl 8T?i««SnfcflMBI£* 

)fciS<@7r-fA2 2irei8-ra. 

[0 0 2 9] 3t77-f/U 6, 2 0, 2 411 0»J*.fcf, 
1. 3jimfl;fo»»$M^iU, *?h*7W 

r-f A, V*i}>5X^>y-HM- ^E— K3tt7r-fA 
(SMF) . 1. 5;imfi:t'o^»fi&y7hLfc 
»«->7h7r-fA (DSF) , Xtt. *->h^7i6S 
£1. 3 itm^UA±©S&S{l!llC->7 hbfc^-y 

hJt7 r-f A (CSF) S*(4«izti 
T5* { . A-f A"7— ©Sie^*A73T#acitt. 3ttf 

S7r-fA18. 2 2&3a<trEeTtrsct*^. Jt 

7r-fA16, 2 4©HS!)»f®«, r-f A2 4 

©H5a»f®^«, *eW3£ff£U<. «*tfl 0 0 y 

[0030] nm\z&m-rz>w* >tti*s 

7 r-f A 1 8 , 2 2®^>7** (KS^Pb) fe, 7? 



( 7 ) 

II 

errs. 2 6, 2 8ii ^e-n^n, ftT'T-fm 6. 2 

4rtT5-?>x h-7X->7 Mr J: 0***8:7 r-f/U 
6. 184>#>7** (tgApb) £f£££-tt5#>7* 
Jt (iSSApa) £%£-r5tf>7*#aiT35-5. ftiftt 
8, 2 2a*XJl/fc'£A8§;ta*7 7^Afre>& 
0, 1#C7V>X| — ?Xy7K4ffflt5S' 
£\ #>7*#ffl[2 6, 2 8tt. 1 3 8 0-13 

9 0 nmTU— tf^a-T-SU— x;Uh' 
9A»77-fAOifi&SA<1 4 8 0nmT$?), 10 

1*77>X b-7X->7 HTIi, Al**tf>i£S 
«k9iftl3. 2-14. 7THz (1. 5tfm«Tte& 

1 0 0 nm) ft^&SOft/Wt^ft-S^S.T&S. 

[oo3i] ft7 7--r/\*ei£!isi 2£>A?3*fn?. bp*. 

TftaiflSHl 0 £*7r-fm 6 tOHT, )t*y7"7 
3 0A<, *>r?taS2 6<Z>£tS77-f5#>7"* (&SA p 
a) (&SAs) wei&7jr6]£|i^r6]Tft7 7' 

</n6i:iAn. ^fc. je^T-frtesKi 2 com 

7JSSSST. HP*. *7T'fA24t*SfllMl4iOllI 
T. »7 7"7 3 2A<, #>y#W2 8©tH7Vr*#> 20 
7"* (StfiApa) *3t7 7-f A2 4lC«^3t (&SA 

s) ©e&TjfattejgTjft-eitiA-rs. 

[0 0 3 2] ftitfigg 1 0 tyttl 77"73 0 ©IWC. 

*7r-f/n 6t^n i*x h-^xft^sst-rs 

*5f7-57 Y—97&toV— iffgS&SA p b&HHBlcM 
»Tt5. KtsyJvZ 2 tMlfgil 4©WKR« 
©S#tH3 6 SrEMLfc. UniCkO, ^77<M24 
KfcttST. h — ^XJfcOl'— 1fR«ifcftA p b£J*&lC 
WTt4. E»*3 4, 3 611 1 4 8 0 nmtCt 30 
nm<OW»«OR»«[ft**«r*. 4. 3 6 

3 4^77"7 3 0 fc^T'frtl 6©jnjK:E«U 
RS*S§3 6&#7r-fM2 4 <hft77 7"5 3 2 ©RAKE 
il/Tt>fiV». HKte, K&SS34, 3 6€r^tl^n3t 
77^M16, 2 4©4 J lCBB©L-TfeJ;Vi. 
[0 0 3 3] 2-5 nmi:V»ofclBWtOEMi3 4, 
3 6H J£7r-fA-yi'-f^>^ X«. 

"***©#/*> hVU7^ ttt«a#?ttflD«EV»X»4 

*ftv»R»5 7-oa*^-to-e-fcj:-o*snr**. o. 40 
'r-f/ , «xtt***»*»6«lJ«*n*vyAyx>^a7 f 

[0 0 3 4] »77"73 0, 3 2*^77^^16, 

2 4*>e©«ftA p b©3t€r7t?>7'^ag2 6, 2 8 KlS] 
»*TtS^-r*»^. S2 \Z^-t£o\Z. SM§§3 4, 3 
6©fW>0C. p a £jSiSb. iSSApb^SW 
-f5£itS§3 8, 4 0***i»7'53 0, 3 2 i#>7 50 



#Hfi2 003-124551 
12 

Jt»2 6, 2 8©W»;:E«*--&. 
[0 0 3 5] l^C0Jt7 7-</1-C^>7*3fct«^^e 

7&bnft:7 7"f /*©*&. 1 4 8 0 nm) )fc7r 

<AjcA73-r-5#>7 p ^A , 7-{4. #-ffrv< u— «a 

S*lTV»fc. IP*. ^TVH-'f U-ft&lrfiH-r«7ft 
3£feU— !f»li*«»±U*tV^»7— *7 r-f AICA 
^T5#>7**A9-©±KK7SoTV>*:. cn*«, E 

d f £ X'^mm^m^-fi^^umm-c^^fz. 
[0036] ztuzztv* *&m<o%mmte. Ui?©± 

7"*2I>2 6, 2 8©ffi7V^7-£gf#©±KS£M;Lfc<if 
tC^bfc. CntCkt), Jf7r-f/N* l 6, 24WTX 
h-*X*S3te©ft£«fcU'-- !f»S**ec*. d©X 

h-7x»a©u— ^77^1 

8, 2 2©#>7** O&ftApb) tft-S. &&S§3' 

4, 3 6, 3 8, 4 OlCiO h — ?xyt<DU— if 
JgSSE&jfcSA pb 3. jtiS7 7'f/U 

8, 2 2*tx;Wf7AmS07t7T'f/N**^^:S«-&. # 
>7*3tSi2 6, 2 8«S6Apali ±i£©ffltf, *« 
■ 7 7-f/U8, 2 2©ig$SApbi0fe77>X 
h-i'Av'7hRS (1*77>XI — 7X->7h?£© 
i^l3. 2-14. 7THz) fc'tt&^i&filCK: 

[0 0 3 7] *%ttOT©ffi**tttt»fE£ffl*lCg»9i-r 

5. 3IEM8110«lSS0nm»OifJt (&ftA 
s) **7 r< AfiSaS 1 2 OJt7 7< /U 6 CA*t 
S. ^7773 011 #>7**ai2 6jfcS©#>7"jfe 

(ftSApa) 4je7 7-f/n6l:A*t*. 

[0 0 3 8] #>7 , 3e»2 6©W*?-SJt*>7*# (ttA 
Apa) <Djlt/V7— V»©T, ^Xr-f/tl 
6rt-T?7V>#j^ic c fc£>x h— ^x*a3t***tla-r*. 

■tOX h~7Xlgtaft«:. mz\t. ^77-fAl 6t*q© 

x 1 — 7X->7 Hftft#ifi»r»4-r*l'-f 'J-MCJ: 

man, SKwy-^K-to* ^^em^ics 

>X h-?7->7 h^Sfe'ttSV^SA p bTI/- 
ii-T*. Sl*l§3 4, 3 8 £^7fc<S>-C SWS§3 4, 

[0 0 3 9] IP'S, 1 6H #>y^iS2 6 

©ai73-r-5^>7 r ^ (MApa) icioagsn. w 

S->7 hSS (1*7^>X h-7^->7 hM^T 
*5 1 3 . 2-14. 7THz) /cl7SV^2CD7t?>yjt 
• (SSApb) £fg£-T5„ *«MB7 7-f/Xi 8*tx;u 



t 
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A p b tiJKf 1 4 8 0 nmT*5. 

[0040] mmrzt. ^7 7-r a i eit mmt 

-T^yzftft (iSESApa) £. /9r£v7 hjgEft7t:t7fi 

[0 0 4 1] #7 7^ Al 6T^^L^m2W*>7'3t 
(i£SApb) 3t77</U 6 *e*bfcfll^3tt 

(ssu) «, ^itig^r-r/^ i 8 ica^ts. ytm io 

^7r<A18ll ?fl2cD#>7*ft (SfiApb) K«fc 

[0 0 4 2] iftm«y T< A 1 8 

-<A2 2lCA73^-^>. 

[0 0 4 3] ^77<A2 4F*gTfc, Jt77-fA 1 6 <h 
WWOiRJfcjWBS*. BP'S, ft7r-TA2 4*>£7c, # 

b) Sr^^-TS. X7r-f/« 4 ©H2&Sf®«£0!|;ltf 20 
1 0 0 )im' «±^=t5JCil^«fcO ; bA^<-r-S<h. 7. 

2 fr$£omntz&m-e& ^77 

■f A2 4C#>y3tt/t7— «flE0. 0 16W/((m ! P; 
[0 0 4 4] — 3£#>r3tt/'« , 7 — afflEAWOftfrTTtt. 

cnn #>t*#A7 : — ft©^#-cn jt7 7-f/to 

Bp-fe, XUM^r-f A2 2£3fe*v:/?3 2^&J| 

-fA2 2(t Jt77-f A2 4ftT^t^ 

77-fA2 0*6A*t5flH»* (iSSAs) SfWT 
•6. 

[0 0 4 5] K7r-fA2 2 -ClfWStlteflU**. 0ftft 
As) «. Jfc7r-fA2 4ICA3JU 3tt7r-f/t2 4* 40 

ej&LTjtaftggi 4»cA^-r-5. 

[0 0 4 6] 0311 ^77^16, 2 4TI/- tf% 

h—9zyt<Du- j ifmM$:mm-rz>m&)-z. 148 on 

mU- ^^77^ AtC A& U fc. A*fft<©ftA7- 
4. 7THz 1 Onm) fiV^Tl/-f 

-9 7.Jt\Z&ft\,T^Z>Z.iLififtfrZ>. 50 
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[0 0 4 7] 168kmfi©7t7 7-fA-P. 148 On 

mjet-toiieifts-a-fcis-frioiuai^^-t, 1 4 

8 0 nmftKJ;* 1*57>7, h-77->7 hJfcOSNS 

ftA7-te> )W#©»^oaiitJt/X7 — J:Dt>5dB£J[ 
±. AZfr-otz. C/O !«£*•«*■■&»£■. )t7 7<A' 
tCA7J-rf.*>7°3tcr)S[S«c:n«kl3t)^l 3. 2-1 
4. 7THzfiV>Mi:ftS. 

[0 0 4 8] f^T. &*l;:J;-54§ii£«g§gLfc. A# 
Wlrtt, 1 4 2 5 nm©#>7*ft<fc 1 4 8 0 nm<^#> 

fc. 7tf>7%A7-ri<3W*srT?«:. **?5:*^J6e> 
nfc#, 3WJ£[±T«IIMW^M«lgJ6e,n7S:^ofc. 

$5SSW±OA7-t 1380-1390 nm 
ffl#>3f*«3t7 7< 1 6, 2 4KA73L;fct§£\ 14 
8 0nm#>7'^^©$^77-1'A'l 6, 2 4T6 
JR$-e-*«^-tCtfc^T. EDF18, 2 2IC«t95£V>l 
4 8 0 nm)t$A*Tf 5. &WTZ>t, K> 
^77-fA-16, 2 4 £4<-r* 
[0 0 4 9] SW§f 3-4, 3 6 ; 3 8, 4 0 

10> *77-fAl 6, 2 4I^TXI ^X 

«, #>7*#W2 6. 2 swA^^^SKM^fF^-e^ 

Si tic, HSi»f®®*U 8 Oym 2 
©3fc:7r</WDAI*3te*Sfc 1 4 8 0 nmtlfcS^ 
«h» 1 4 2 5 nmtLftl*fC. BCMOl^h 
-^7^©7tA7-*7tA7-^-^TfhSiJL.fc. @4 
tt. -*©W-a!llfc*«jRT. 7 r-f/^OA»3t 

A7-, 1 6 8 km£i£&cO 1 #7, h-i77}fc© 

*B*tffcA7— (dB) T$5. H4*S»A»*J:5»C,' 
I'— 1f38fil»-ett, 1^7.h-^X3tC!)^A7-«, # 

[0 0 5 0] B5lt £&f§§3 4, 3 6 ©Kfcf&gdJ; 

o i#7 i — {7xyt<DU— VKm&&.*:um\sit-%Mcz 

<D7,^.9 hJVm^-T. 8Ett«l^CA I 97,yt<Dl8tt 

(dB) £SU SlttlUftft^^-r. 
©M^Tf, tSl 4 2 5 nmt2W©#>^17 0 
kmCD^ifc^:? h7 5"f A' 5 5 ^m 2 ) It 

ATjL, ^-©1^7.h-^7^aj^$:Sii^Lfc. I»S 
gte. 150 1. 6nm. 1 5 1 0 nm. 1 5 2 0 n 
m. 1 5 3 0 nmSt/!l 5 3 6. 4 nmT^0, SltS 
^ifBtJ2 nmT&S. HSA^^^ctplc. 3 5 nm 
SSC0l@fflT 1 #7. 1 — ^X^Wl^-y^fiiSS^SiJS 

[0 0 5 1 ] S2(OfiJ^i:UT> £#*3s 3 4, 3 8H 
*7 7-fA'l 6rtT%tt57l >77,%<Dn. %WM 

gii 0{cr^*^^^^tilB7 7'r>' , < i 8izi4»t«z: 

SWfs3 6, 4 011 )£77-l'A2 4rtt% 
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£-f-5>7 h-*XJfc©l*i. ftgffgBl 4£lft]jfi»3jft# 

#WH77-fA*l 8. 2 2 ©®S3»**«lSl±-r 5 C <t £ 

[0 0 5 2] 1611 afi8!is|i©Bk#*»-fMffi«Tf* 
•5. ±i£© JIS. 1 3 8 0~ 1 3 9 0 nm©A 
-fA7— W- tF^fcA^-e^ft^WT, 1 4 8 0 nm 

mi>— tf&^-cn&ivft. n&mmm&s 5 um 2 cd 

SF) , 80(/m ! (CSF) . 1 10/irn 2 (SM 
F) , &.tfl8 0jzm 2 (SMF) KOV>T\ 17 0k 

m£i£&©i*7i — irxytoyt/w-z&mLtt. « 

( Alt ft A 7-^7 7< A'OHSfi®? H«T BMS b 
ffl) , %Lm*. 1*7.1 — 77ft©ftA>7- (dBm) 

[0 0 5 3] ft^^A^AWftWftA^-fctibT 

gdbTO. 0 16W/iim J $2)2^1^1 — ;77 
3t*J^— tffgjfb, ^A7-^t§T-5. 0. 0 2W/ 
ym 2 £UtTH fcf-^ftA^-ltttbTS dBrtKA 

5. AtJt/^- ©^iratc^n-r^i:: 1*7 

^©fA7-»«0. 0 4W/(im' CfcfcttifiT. 
ftfc3£v> 1 *7 1 — ^XW^nxt^ d 
5. 3in^±lr^'7 5"f>'\*'\C0A*t^*^<-rs<i:. 2 
*7l — #xyt^<Dz/7 h^^tCft^CDT, 1*7. h 

[0 0 5 4] 3t7j"fA16, 2 4 CO— mzH^T^fdl 

[0 0 5 5] MK.«. A 2 4tCA«-r-5*>y 

ft©A7 — £1W (3 0dBm) tl/. ^7r-fA2 4 
©H3f&»f®a*2 0 0 wm 2 ifS. ^77^2 4^ 
OAItffie-C07t?>yjt/t'7— 0. 0 0 5W/ 

Mm 2 c:n«. 1*7 v-t>-x^t<n^mn.v 

— tf*«BBtt0. 0 16W/«m J (Cfct^+^lCfg^. 

K#«0B3t7r-f/'«tUT*»*flB«*«2 Mm 2 
(5*77^ A&f^figoJ^T*?). dWft^T'f AT0. 
0 2W/tfm' !:&5<1 1 >7'^7-Ii0. 04W(1 
6 d Bm) ft77-fA2 4©£i£j*&£ 0. 2 

dB/kmT&5<h-f5<h. 7 0 kmftl;dOii!#iif 
#7 7-f A£]f AtSuif, 1*7 1 — 77ft©^5£ 
MfcU— tffSMBflteO. 0 1 6W//im ! \ZVfr<.-\-ft\Z 
ii!V>#>:/ftA7-&g£|ggiTi*3©-C\ 77>Xh 
-77ft©fS£1Sfi7T£fWS!lT-££. ^77-fA16Tfe 

[0 0 5 6] WiZ CO%\&.£. IT, 2*5V>X t--77 
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[0 0 5 7] -flSWtr, f77^A16, 24TSS£T 

s 1*7 h->7z.ye\z£K>®m2tiT> yt7rmi 

6, 2 4, 2 0F*iT7V>aSf'J;0-?-(Dl*7l — 7 
7#«£9Ji313. 2~14. 7THzftlr>fcftflf-p8# 
Jt (2*7h-7 7ft) *<fgtS.^iflra-r^>. )t77-f 
/U6, 2 4f*3TP— t^STS 1*7 h-77ft©2£ 
fi^l 48 0 nmCOi^. 2*7h-77ft©i£S 
II »1 5 8 0~1 4 9 0 nmT*0. Z.tlifii&fttt 

10 1*7 1 — 77ft£U-1f%*g£lt:5»£\ 

iU«13. 2~14. 7THzS^Sfi»T?$t ; i : 7t*i 

7 h — 77ft©i&ft*»::Sfc5. 
[0 0 5 8] 0 7 11 ^-if^Sb/tl*7l — 77}t 

<t 2*5t«^©7^^ h)v^m^-r . fazmwisfr 

^1ffr£, #77-f AtCi&ftl 4 2 5 nm<D2 W©3t£ 
AfcTbfc. AStTtOi&fttt. p a 

.tofc^sonms^ mmzmttx/vj 

20 - (dB) £5frT. 2 nm®©^^ 1 5 0 3 . 2 n 
m» 1 5 1 0 nm. 1 5 2 0 nm, 1 5 3 0 nmStfl 
5 3 6. 4 nmC0S-*i#lCOlriT, %7 t ■< nco&fjft 
C07.H7 hJV&m^tc. 3t7T<ACDS$«l 7 0 km 

[0 0 5 9] H7*5, 1*71 — 773t©?£Sfe§ 
(£*f&A) fc*> 16 0 0-1640 nmSl? 

1 4 2 5 nm#>7%l::«k5 2^:7 1 — PXftt. 14 

2 5 nm#>y^tCJ:-5 1*7 h-^ft©^— tf»« 

30 ytfr%miz7^>®mz£o l^mzmmztizwiZLyt 

tP?-K. 0 1 El 2 l'^-r*iS0iJ<O«k 5 IC, 13 8 0 
~1 3 9 0 nm#>7'^^77</n6, 2 4 »C AW 
b i7O1 6 0 0~1 5 4 0 n mte. 15 5 0 

~ 1 5 9 0 nmlCffiS-T^. tot, 1 *7 1 — ^7ft 
' !f56««Sfc 1 4 8 0 nmttififcRj£Lfc»fr. 

±j£©2*$fi£WCA> K 

[0 0 6 0] 1 5 3 6. 4 nmt!l*71 — 773fc£U 
— tffS«S-&fc«£\ 1 6 0 0-1 6 4 0 nmflFTJte" 

3 4, 3 6©sit&ft*a^»'is#?b. at?.- 

m2 6, 2Bv>m>f}rt T 7-*:mmzwLj£-rz>z\t\ziL 

[0 0 6 1] St^7-7>»gL©l*7h-7 7^ta, JQ 
«->7M 3. 2THztl4. 7THzT?y<>*< 
fc!-i7lCfj:^. a)«8MlC«, ^Sli->7H3. 2TH 

m^X. Mfet-^hH. 7 TH z KtiS-rSigfi© 
50 ttSLXO%/ < f7-3^fi^rr«. @8il CSF^77-f 
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si6S->7h (thz) . «a*tty-f_>*w-r. -ssw 

ICtt. fittft«©«*»->7 h 1 3. 2THzlCffi^-T 
[0 0 6 2] 5felCUi^U^«t^lC. 1 4 2 5 nm#>/ 

%\Z&Z> 1*7 1 — tf%«b^»-r^ft 
Stt. 1 5 2 5~ 1 5 3 0 nmTfeD. -&n«tOfiV^ 

ftT?ay-r >*«ftja»cfiT-r*. for, k%&3 

4. 3 6©£#tj£fi£ji&3&v'7 h 1 3. 2THzlCffl 
SfSMiOfeftVJftft. #£L<te, «jftft->7h 10 

14. 7THzCtt3T*tt*J:Dt>ftV»**»aRj£T 
SdtTf. 2*&«7t£{i#&S^<kDSV>&ft^K-> 

. [0 0 6 3] 0 911 Ett*K:.fcD 1*7 b-i7Xft<D 

Jii£gc->7 M 3. 2THzicffi^-r?)iSSJ;0 i bM^ 

5nm02W03t$A»bt. Mft&tefB** 

(dB) *^-r. 2nm<i©RMft« 1 5 0 20 
1. 6nm, 1 5 0 3. 2 nm, 1 5 0 5. 2 nmR^ 
1 5 0 8 nm©g-J<|-S-|;iOUT, %~7 x < A*©in7J7£© 
7^7 KittM"^. Jt7r-f /\*©SS«1 7 0 km-e 
**. 1*7 K-**3fettRi*«©Kittfc«T? 

CO 0 6 4] 09 iCii^T. 1 6 0 0~1 6 5 0 nml 

tf»««* (CETtt. £ 
77>->7 h©y-f >lf-i7$S (fil 5 2 0 nm) \Z 

•ctt. i»5v>y-f>oy-f >t:-7&g 

(»1 5 2 0 nm) fciE^S, 77>y-f^t<ft 
£©T> I/— tff£HA<fiJ10^-r<&?), fcT. 2* 

CO 0 6 5 3 ±JfiO«-*JS«-t?tt, 1*71 — zzytz 

^j£^fcS^^gcS^-C2^3S ; i ; ?feAitiln]-r^. 

4 j E-©J:5«ti'— tfies»c 40 

tt, 2*7. h — **3fc©l/— $f&m.t, 1*7 1 — 77 
t£©U~ tf^^e>7V>3(S^lC=fc0^$n^ 1*7 
h-^Tt©^— tfS£fi£**£S. uO<t^2^5Sf 
3ttO«JfllR«U— !f 1 *7 1 — 7 X3fc'**H« 

[0 0 6 6] 010(1 $7c, 1*7 1 — 77ft£2i£ 

%~7t^ ACifcftl 4 2 5 nm®3. 9W 
©ft£Altb7i. km. *2&Bf?E«8 0 wm 

1 07t77-fA (CSF) WM», #>7" 50 
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JKRft 1 4 2 5 nmlraftSf 

fegt (THz) €5RU «7- (dB) £ 

^"T. 5 nmifSOSWiS* 1 5 0 2 nm, 1 5 2 0 nm 
Rtf 1 5 3 8 nmCOg-^-g-KiO^T. ft"7 7"fA*©tiJ73 

[0 0 6 7] $fel-|ftBJbfc«fc^ir. l*7h-773fe<D 
y<>fcf-7«. 13. 2THzf$5©T, 
1 5 2 0nmli 7 1 — **3K€-t0y-f >\Z& 0 

■»f»ais-a-fc»^ic«af *. s^&s* 1 5 2 0 nm 
4LTv»5. 4#tr. 2*7 br-#xx<D\s—*fxs m 

Sl 6 4 0nm#i5) A<4i;TtD. gt, 152 On 
mCOU— !ffgtg^^C05 _ 7>v'7 h 1 3. 2 TH z Id J: 
51/- 1 6 3 0 nm#ifi) #fllitf»KiB*T 

[0 0 6 8] £*fi£ft£ 1 5 0 2 nmCl/ft*^ -?-© 
1 5 0 2 nmtCl/- tffgjgi:. 7 V>^7 l-©y-f > 
tf-7&ft»Cffi^-T?) 1 5 2 0 nm-eoi/- tf^gt** 
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>7 , 7t/^'7-«:^b. ftg&te, tf-^(I*10 0«tb 
t £© 'J nTX7'-;l'T©48^W^: 5 v >y<> 4 ^ 
r. 57>^>tt. 0 8JC^-r7'^77!)^. giS<!:l 

tt i <c^-r^. 
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**»ft-rn«J:V». 7T>7l — ^X->7 hSiSOg 
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